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Abstract of JP 8212716 (A) 

PURPOSE: To prevent the increase in circuit scale 
of a demodulating circuit and dissipation power even 
if the degree (n) of partial responses is increased in 
the demodulating circuit using the partial response 
and a maximum detecting method. 
CONSTITUTION: An equalizer 5 of a circuit, which 
demodulates the reproduced signal read out of a 
head 2, is prepared in correspondence with the 
different equalized target waveform. A plurality of 
sets 8 of detectors 6, which are connected in series 
in correspondence with the equalized waveform 
from the equalizer 5, are connected in parallel to the 
output stages of a filter 4.; The demodulating circuit 
is constituted so that only one of the sets 8 of the 
equalizers 5 and the detectors 6 is selected and the 
output of the detector is obtained by a switching 
control means 7 for selecting any of the outputs of 
the sets 8 of the equalizers 5 and the detectors 6. 
As to the equalizers 5, one equalizer 5\ which can 
from two or more kinds of the equalized waveforms 
having the different characteristics, can be used. 
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(54) DEMODULATING CIRCUIT OF MAGNETIC RECORDING/REPRODUCING APPARATUS 

(57)Abstract: 

PURPOSE: To prevent the increase in circuit scale of a 
demodulating circuit and dissipation power even if the degree 
(n) of partial responses is increased in the demodulating 

circuit using the partial response and a maximum detecting ^ 
method. 

CONSTITUTION: An equalizer 5 of a circuit, which 
demodulates the reproduced signal read out of a head 2, is 
prepared in correspondence with the different equalized 
target waveform. A plurality of sets 8 of detectors 6, which 
are connected in series in correspondence with the equalized 
waveform from the equalizer 5, are connected in parallel to 
the output stages of a filter 4. The demodulating circuit is 
constituted so that only one of the sets 8 of the equalizers 5 
and the detectors 6 is selected and the output of the 
detector is obtained by a switching control means 7 for 
selecting any of the outputs of the sets 8 of the equalizers 5 
and the detectors 6. As to the equalizers 5, one equalizer 5', 
which can from two or more kinds of the equalized waveforms 
having the different characteristics, can be used. 
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[W*wgl] 

^ tJti UJ^ ^ ?Sjc5^v itU^ YJJh ^ ^ ^ ^ ^ l*^ 1 1^ '0 ^>> x pf 

(5) , ;te<i;M$M8S(6) «r«>L*t,w»c*5i*T, 
»tf 6 W<b in WJK^tcfi'^-C JUS 3 ttfc«f fb« (5) 

fbBH5) lipl4«J^«IH5ixfc»WB(6) colli (8) ffi 
ffifltfifljfi? -f /u* (4) fi0HWJft«c:14l«*ia£?!llw«ttf 

atJt-K, rne>*«Mi^«<fc«(5) &j*ffi«(6) *>*i 

(8) ^m^JOWtt^fr«R-t-6^«>WW 0 
(7) fett(t, 

#fc«(5) JrttttUBffi) co*l<8) ^bw^ttl^-^fc* 
BllHl»T*ifooT, 

myr~ 9 a *ittv ^vifsumtm (5) t (tuns (6) 

Jl; $ It 6 w i *»» i: ?»■ 6 t) c»<. 
WiC«) |r J*l 6 ^«WW4 ? -J»(7) *«iWE^y K(2) ^?>coW<l:. 

(6) am . * uw g # x. & z t k mm t r % h ». 

i^i'JlH.lSfJWIiSO) ittfti^s/ K(2) WlW&iaJ 
^riWK«fc» (5) (6) d>««r^ 9 #x. & r. * 

- s —rV > J; o-ca« & tlX *5 «9 , liBffdVJ 9 Wx. 
M«-f=R(7) ifflfti^y K<2) ^^»f>n6PI3£«r* 

i/ h-;^/ mnifwjjK^ii *Ti»iia«{fcas (5) & jftm« 

(6) 9 # x. & Z <L & WIS t '<) • -6 {> w„ 

^yl'(2) MJ;9i»f<fcU ^^i^^:^^/^6^^>v— 

fl".W5-wJfi«E3»<3) , fr«SSfiifl:7*f A**(4) , 3Mb« 
(5) , **J:tN»ttU»(6) ^fi(lx,6^</^c^t>"C, 

(5' ) fc, ::cD«s<b«»(5' ) A^/liyj<5n6*ft«c»li 
c6CTWb«(5' ) cO«J»(c:|fittCI^«Ltl%(6) 

Wftj&MfcaMRr Sfcfcwyj «9 «£fl«W-T-«:(7) fcitttt. 



(2) WW* 8- 2 I 2 7 1.6 

2 

i»Bd«{b8S(5) tc:*5tt-6l»8dtWfl:«)W*a 2«»£Lk*> 
WbttWfcfl-tf^&WfbK^ iwaG 

w o «^.(Hny^R (7) j; g nanaiiEtt^«<oi?«kaase«a 

lttfti«Eft«»(5) »HWJtWftfla»IStw»SS, 

»7fi^«>r*flE«fc«(5) ««rE»«««:jtmi-6aa:ffi«!E 

^i(^#J^ (27) ^ SrlE^HattTm/U-rffl^iHltVftaSS: 

jfi«K«-P«(25)€:»lt, 

1^® (25) (ClEttS Hfc«<bl3 «*»«ri««i-a 

i2r tfi ^ ^- ^> ii^ &v fldl* W ^1:. 3^ {St ^5 tfi ,^ |b| C o X . W 
'hWS'WWWlHlWtO) . »!{JiK«nav-ryu^(4) , WbJB 

(5) t isj:t/«ii4a»(6) srftiix., wmvowmmm. 

/PR if) tLXmi\ mm (n) tt^«E(bR«*^WJ3!il 
G(f)*Hi (f) 2. 3. n) Ht 

6 ft & Cft \& ^ m WP1SB K: v> "C , 
ffifS!«fifb»(5) «rH80«ia*fb»(5A)fc** (n) AM 
69*rS«<b» (5B) iiBJEWJar* fb» (SA) Ci g 

(f)/R(f) tft6W« ! .«r»oJ;^M«*U iWiKlftR^ 

it^m)i±. Hi(f)(i«1. 2. 3. n) i&aWttfr 

WoJ; 5 {cIS/Ar-S t jt-K, *«a*fb»(5B) {CfittUI 
ffi(6) *««UXI6r4«{b8»(5B)t*W8»(6) W*l 
(8' ) &fl-:^, ^nejWfiKB' ) SriW.tEln8a»<b«»(5A) 

A.!W»^J»(7) C«L/C, 

4MftiltSS*(6) ^fe«0tt»S7--^*«»ia»|l»^i: Lt/:^ 

G (f)/K (f) ir*6»ttftWo«BEM»«fbB»(5A)wri1 
ir fb N WttS t o>m&, * v * |i 2 KBH jig $r B I • W i" 
6 a»JS«»^» (26) 8t»^ix/i:afl»S^biWllC«<b» 
(5) WmiiOWMcZ) 2«Wa±^«ffb*iB4:fl-f«"i"6fc 

«[^ f> Jtt4ffrfbM«ffi & Wiei' ^ fll«fbi»*ffi«ltff ^*«r 



-2- 



OK 

■rWE««iifi«7 * (4) hmm%?ms z<» 

9 , AOGW 0 tfjUMM 1 * (7) 9 ift £ frttft 
«3WHllBV*>or. 

I»aii«fb»(5) t*m»(6) (/)|P)lo^PR4MMS 
H-«fc*jlH*fc#ffc* m/J.i-f ^ c^»y, nf/»*?<fc»<5) «L- 
KtJiflS (6) co*llcoflii« i o*« K P R 4 M I. iBfl-as & ffl v * 

fc«ft. *Hi*Bkr-«? <:> r. t frms £ + & t »• 

««»|Bli»-C*>oT\ 

nuSlC9Ii3»x.WW#lia(7) n«&ttfMW(6) 

(7) tomJMicWt hHtc O K 13ft £ at^, 
M3E4HftMII5JI»(7) 4r, * n * *f«5-a«A#3ftfc^ii» 
KliWfflifcffJl: LT*^ttfi1H.1*rt«0 U"</HCH1?E$n 
*> J; |c«fiK L c t *»« i 1*6 fcco. 

l»ik!llS«iffiia v j tvy (4) <t jfi^fkW (5A) t "C 1 1) 
a>«ft£firi\ iBJitWffc«*(5A)!0»f>wi.U**PR 4 cojtt 

aw«f*m€rfj i v\ iBic, epr 4»»w»a»ft-a»(5B) 

foX £ & Lttt L , P R 4 M L t E P R 4 M L t «0«9J <9 # X. 

m&m^ b ] ii?j#nsi 2{rffdflR«o«*(iri'»PM-»K 

!J a — y (1/(1 +D) ) nodtfrJIH**:: 
£ U J; *J , P K 4 M I, <L* K P R 4 M I. 0>i*i%'U:*Jl »T K 

[«i««)3**Pl/j:i»i«] 
[ o o o i ] 



(3) WIJHV8- 2 J 2 7 I 6 

»«iaaw(c % ^»«>i-/^x;^/ (pr) fcjft*«Hi 

(ML : Maximum Like I i hood Detect ion) £rJf|V*fcftC 
10 0 0 2] 

[tt3K«ttfl¥] M2 5(a) &m$<oW<*\y< << * # «Rw 

H1 L&It 7 {j^t'fc 0 , zKlQliK !) 0 oTIMt" 
i a «> m » IS S ^F4» fc tt* 111 U fc ^ r - 9 ffi ■» «r 

a«ffi$»&fB*fc^:/ k i c 9 i i:M^ir^^, r_ 

K I C 0 1 h 7 y '/-^««, - y 

ic J; o r * <o ITOj «s flujfli ^ 4x & J; -) (c ^ otv^, 
20 [ 0 0 0 3 I B 2 5 (b) J; •) tc»i4^ix 5fa6* 

{b $ Jxoo ^ & •>-v/^^;K>.^ ffi :*»fflfls «r ffl 
[ 0 0 0 4 ] r\ Jit I) ^>tt P R 4 M L 

art TNb5 B IK%£M/fil-J: t 9*— ^«tfy hJiSHM^>wiH 

\f - b U 6 fc «) , -t O t'Ht/. U Ct. 1 - D 2 i & «9 if v » 4 

i o«o«fliRiiK«:^ y ku ,t *9 mi utm 

J; 4> f f tt*>*u-5, P R M I- 1*-' V * ;K 

y Wffc*») «t ort!kflB^»4 6 r i e>*tr 

»|SP2~4 I 1 9 2 5*) rRRTijatQSffc^feiS 

trtfllH-»^-7'^j ( "Viterbi Decoding System 

Including Variable-Order Equalizer" *BSW81 : #"8*5 

2 8 7 3 8 5 4J) I M«09{L9"C^<— *> V^ 

u-^7j?>-xoy { (i-D) (i+D) n (c ft its 



5 

[00 0 61 

&$>bfztr\ mmm^mim/j^mk'i'^ t ^ lira 

[0 0 0 7) -t^T, >MfilJl!l;Jt'<---' ^f/H/X^y^i: 

r , v -v >\* i> * > * n 7L x i m'r^iuii^ 

WfliS8«Wtt[«||fell» 6 r. £ & fl iVjir L'Cl/^o 
[0 00 8] 

[ k mtk-r a /c y> to -m ] m Ed p w & aaai- a 

WW» 1 cO^jSiSr^l 1 (a) M N » 2 o»7[0flg&[#| 1 (b) 

ic, g§ 3 mmt-m 2 td^-r. ^ssmwa 1 ommom 

«ffii»W^SS«Stw«ilWlalH«d:^ [*l 1 <a) M.]H-J;0(c, 

3, «U*&;ft^/^4, qsfk«5, jsAtflftHHKe Sr 
Affix-* b<0U#J^T, »&&WtH««J»^*t>-U:rJ« 
j8$iifcWk»5fc, cw»fk»5j&»C>Mi/>snaWfk 

o>l\\'S)omh fr&m)R t & fovxoW) *) WAflMlTMS 7 fir 
RCj\ «fb38 5 ^|:i:i«I> 1 6 c/>«t 8 ^ i?j W^filf - ^ 4'^ 

[ o o o o i ^mw)^2ommom%m^n^mmo^ 

|iilH*"<*iP>or, W&«#»Jfl«|all8 3 * WiM^'f^ 
* -fete, m ^IBttttl^lftHiW fi Wffl;/j0>fijft*» 

[ooio] K&mom 3 60)r$M</>(^^v«sii^i^i^w 
laiHiroswri, ea 2 jr^-i- j: 7 ic, mKWMmw i ±i-ird 



(4) WHf-8-2 12 7 10 

JW*«*Hfl:A<G(f)*Hi(f) {i = 1. 2, 3, n) i: L 

5 £ 1 «<OSW&qf{fc» 5 Ad: Wtt n «W»««<b« 5 H 

W>«L, ntt«*ft»5ArJtG(f)/R(f) fcft^Wttfr 
Wo J; i MWlft L , «a«f ffcS 5 B It, II i (f) (i « 1. 

2. 3. n ) <t ^ »tt Sr4#o J: 9 \zwr&~i- % t & 

io «-«ift«fbW s Bicfi«rim»6«:««iLr«ia»fb 
» s b t m am e com 8 ' *r d= 0 * me* 8 ' t no 

b^^rtl^- ^ CrttUBUA fc LT /- /c 1 oaiKi-6 J: 
[ 0 0 J. 1 ] 

[fWHJ * % i]J1<7 ? IS^ ^ BE^ PT- il:- 3* cr> fti gra in 1 tfn < - 4x 
20 I^Sj;9i:.uwc, ft^fkW-^ttWawislWJKffi^ 

x ^ . y yu u A ;J < y x w n ^jg x. T b WM> 

[0012] -eit, ^n^nco^fk • ttHiBrtai^x 
A^kic^ur, sa^^ft • «u:ias^ff^*fci6 % is® 

S/N 4-«£< i--5 r. i: ^^l^fls ImJ U S 
[0013] 

[ SittfM ] W T WS^'Bd 1A1 * ra ^ r IP J w XJK l^J i^»HH 

re^aKr-M^ 2l;^yK, 3{A«KIbII«, 4 
fifl£«fflM:?*/W$\ 5a, 5b(19fkW. 6a, 6b 
tt*ftttl«, 7 wyj «9 &ffiM"ltiK 7 0 UUJ 9 »x x ^ 

;^n<6 0 «*<b«»5a. 5 ij»«fkttWjr.t-t*tm*w 

OUA/lLUlft, y^7 OWBlOSxdlWd 

.J: t^«Efk8» 5 *• . 5bi ffittlW 6 n . 6 b (T>mm*W *) 

[0014] ^ wj; 0 \z % W 1 ^^'XliHfrerJ:, 2*1103$ 
50 <ktfv 5 a , 5 b t (ft USB 6a, 6 b i A^SBtlt ^'C^ 



(5) 



WlftPP 8-212716 



x 4 y *}- 7 o m\ v e>*u *a*iS5ft:tftatifew«iw 

tit n = J (^7^4: P R 4 M L) 05 WAS • ttflJiSrtf 9 
liilK* U 3Mk« 5 b &{fttt)S 6 b ( J: n « 2 (tt'JR*' 7 
X 4 : KI>K4MI.) <OWfc ■ tftffifcf? 5 Isllffi t 

*Mfc • «ttj»tt, l"J i: < «9 w^.«niMS*ii A o r 

[001 5 ] PR4M L ( n « 1 ) & E P R 4 M L ( n 

= 2) wiwoWitfSKo^T^ L 

X, **W#fef4ttl- 1 J) 9 3«p 3 1 JHSffCO I E E E 
Wfiltt^lft* W A«il*JB 29*No. « rpRMLt E 
PRMLfctfrtr fcf* fcf«Hi»J ( "Viterbi Detector I 
ncluding PRML and EPRML", IEEE Transactions on Ma 
gnetics. Vol.29. No. 6, Nov. 1993) kli3^T88L 

[0 0 16] H4M:rcod»8*|c:BeJtt*ixfcPR 4 ML 



A' 



jH-»fr 9 2T'?Tl\ ACSISIB9 3T, 

r 60 n»sRas t * o rift to wm * -c oat a.r.» k% 

h!ly^«) fccoflnffifr^ tt^-c, Wife* h 



2/? 



M'JL"CM:i>0i"& H icaiftlflll«"9 h y s/ 

[ooi 7j WTi-avrw*, rwiajsi^fflw^tr^ tr 

h, 6b (ffttttift 6 a & P R 4 M L s 6 b & E P 

Httffi hM 2A/jNAND|n^1) k ffljlMWJ*^ Lfc 

[00181 
[*1 1 



^ 3C 


(gate) 


<w) 




2 0, 950 


0. 7 5 




PR4ML (Ferguson T/trfU^A) 


1 . 19 3 


0 . 0 2 


BPR4ML<KnudsonT;U^'; XA> 


4 , 6 5 5 


0. 17 




5. 8 4 8 


0 . 10 



* 1 . 2 a* w/gBle/MH*. 1 0 OHb/s. »fF#3 0 % 



[ 0 0 I 9 ] tt*J, P R 4 M L Xtt* 1 9 7 2 <]S 

2 j:j«tr^V<^^^^-^ttWv^-V--^-^W5 1 #N o . 
2 (r. m. .1 . v r — 'S V »« t fc r 2 jfi/<— •> v /u 
U-^/J'V.x^cOJM^frtM ("Optimal Reception for B 
inary Partial Response Channe I s". M. J. Ferguson. The 

Bell System Technical Journal, vol. 51. No. 2. Fe 
b. . 1972] lc*aftTV*BJ:5ft, tf*m«**>«f 

rt»Bll«WteJ?R3lfitferJ:50W>/8i: LXBI'W 
[0 0 2 0] E PIMM L|r^oV^-C^i, ] 9 9 J 

«PI:k. .1 . * >* K y ^^KX L r i-: p k 4 3Ro;ft 
£ttUJWcottiMx ^ v y KW)8fif j ["Dynamic Thres 
holdlmplementation of The Maximum-Like I ihood Detec 
tor for The EPR4 Channel". Kelly J. Knundson. GLOB 
ECOM' 91. 608. 1.1. pp. 2135-2139, 1991) {^SiX'CV^ 

[0 0 2 1 ] * L-C, 1^1 3 60|Bl«8WM»««tt*i'l-t , iX 



<;> „ -I; , Isl '/ft JJMS CO ffi Bft f 1 1 ^ ft /.C V ^ Mc 1 1 1 W 
iWi(1*Srff.ll:$-lirS Z t let 9 , sB J wi«£«iffllwiaSS(iie» 
^J- ^ /Mi t/>m r^J e ifj '.lx >»<4vi^ ( c^M^r ^> e t 

[0 0 2 2] 116(a) tt«»ft««ffiwiE3|*ri»iH1-S 
bvrCfo *) , li^l 0 (b) Ct P R 4 M I- t E P K 4 M l^i'L 
^ttw^lb • «|lltfeco«Hfl:Sr?r< Lit. i>orc$> *) % MNirJ: 

MlttA'rJ:. isslft(a) U«H-J:9li:. (fcfc'io 
fiOWbfjitetr^y KUi J; v ) W\\ L, (Bi^fe : r-»w»v^« 

[0 0 2 3] t/to'C, WIS (b) 0>J»-ft, «»<t»*ll'« 



(6) 

9 

/M&iX \,^&zt «J: o C , r 

k p 3 (c^ Lfc*ft» 5 a <h fife/H8S 6 a tOfli 

t , ^ftas s b t mm e b a>«n«r o mv 

S/N<0#£ft'hi* < r £ /^-C£ 6„ lg) 6 (b) 

fc*-rtt*fcttWtW ttflMlitttttftXlc l 
^*»{k»«6JK £ s/N ft ^1' 1) go r 6„ 
[0 0 2 4 ] Jgg%7 r <r a^XBttC£-iKA& --JE 

<t Lfc»8\ 1*1 7 (a) (c^i- J: 9 lw, fV * * 1 cortJM /0 

1--6KS**a*-6. ^ot, IK) 7(b) lc*1~J: vteflM* 

v> a *r.-t\ WErp (h?s/*ffiB) ftJftic, y c 
nx n brtfln-ciiia a Lfcifrftw s b <t nmw e b 

«ifc»5 n £4ftfflB6 a 6. WMfcfi ( h 

[0 0 2 5] Jftiffi-crJ:irdtBt#tt«rJfl>iIrt-6 SAW* <?0 

• try h - ua-f<y^ ( z BR) *t«fi)3 
ixrt^ c :fl)ZBRi?lt 8 (a) U^-f J; ? i-* -7- 

3. I*! 8(b) (^1-jftlRwJ:d(c, f*-* 

KliG o TS/N M& < <S« £ ftttfc;i8»«tfU::*S 9 , 
*«ofctf>, S/N 

/ n fiissi 8 (b) a3£Jhtt J: -v ir 5 a £ fc . - ^ t£<n 

&m<mmm;tm s (c) mtm-j: n ica*. 50 

[0 0 2 6] * r r % H 8 (c) \c%<irWtWd&miSL i< p 
(cwai-aw-arw^-^w^joff^zp &m\^ -tax 
j: 9 i) rttB-ciiH 3 tc* u fc. shush 5 b t \mm 6 b « 

y«0»» t> v- -< ;* * flMfmiMltfft^^ « b 5 y * (WW ft Jfl t * 

6 w t (r. u :#-£M^Jfcirc;tb*, 

[0 0 2 7 ] ^{C, ««{U»*a r CJ:*«fO:R ( b 7 v 

«-f-«r^LfcfcWC*>ft. got, W Ctt«fbtk«tf k 

tttttt<j«. -e^T% f^s^ WW«BtrBJ8L, l«l 
9 to^ftiij y «s«.fflK r P (hvj/^ ffiR) trp ' ft 
ISI l 0 {C/T>i'J; 9 (d«U 0 tf itMnilMlSK 7 Wie«3-it"C*J 

[0 0 2 8] r r -Ctt, APJ <9 UT« 
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Abstract of JP 4283474 (A) 
PURPOSETo optimize the characteristic of an 
equalizer at the time of reproducing magnetic- 
recorded digital data, and to improve the error rate 

of reproduction data. CONSTITUTION:The plural su^f 

systems of equalizers 8 and 9 whose characteristics ^..^ 

are changed, are prepared as the equalizers which ^ piUZL 

equalize the reproduction data. Then, the syndrome l ~\ J 

arithmetic operation of the reproduction digital data K^-C%ir^J^». 

of each system which are equalized by the plural t ^ — _j 

equalizers 8 and 9, is operated at each bit system. 
Then, the reproduction digital data of the optimal 
system are selected at each bit system, based on 
this syndrome arithmetic result. 
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